METHOD OF AND COMPUTER PROGRAM FOR SEARCHING INFORMATION 

FIELD OF THE INVENTION 

The present invention relates to a method of and 
5 computer program for searching desired information out of 
a huge volume of information. More particularly, this 
invention relates to method of and computer program for 
searching information that is capable of enhancing amatching 
accuracy by means of fuzzy matching. 

10 

BACKGROUND OF THE INVENTION 

With the recent rapid development of the information 
technology, a volume of information handled both in business 
world and private life has been increasing sharply. Also, 

15 a search technology to search desired information out of 
a huge volume of information more efficiently is deemed as 
an important factor in the information technology, and for 
this reason, corporations, institutions, etc. have been 
conducting a study of the search technology actively. 

20 An information search apparatus, which has stored a 

huge volume of information in a database and conducts a search 
through the database with a search key to output a hit list 
( search result), has been used in various fields . Examples 
of the information search apparatus of this kind include: 

25 the one that presumes a cause (search result) from a symptom 



of machine trouble (search key) , the one that presumes the 
name of a disease or a cure (search result) from symptoms 
(search key), etc. These information search apparatuses 
make highly intellectual judgments, and conduct fuzzy 
5 matching by using a database referred to as a knowledge 
database . 

Fig. 16 is a view showing an example of an information 
search database 10 employed in a conventional information 
search apparatus. The information search database 10 is 

10 a type of the aforementioned knowledge database, and used 
in presuming a cause from a symptom of machine trouble . The 
information search database 10 is given with a definition 
of a cause-and-ef f ect relation between "symptom" and "cause" 
related to the machine trouble . 

15 More specifically, a plurality of concrete symptoms, 

such as "symptom 1" , "symptom 2", "symptom 3", ... are 
described in the lateral direction, and "cause A", "cause 
B", and "cause C" corresponding to "symptom 1", "symptom 
2", "symptom 3", ... are described in the longitudinal 

20 direction. 

Precisely, the drawing shows that "symptom 1" 
(deficiency at high voltage), "symptom 2" (deficiency at 
low voltage) , "symptom 3" (deficiency at high 
temperature) , ... in the first record are closely related 

25 to "cause A" { shortage of capacitor ) in the cause-and-ef feet 



relation. Also, the drawing shows that "symptom 1" 
(deficiency at high voltage) , "symptom 2" (deficiency at 
low voltage), "symptom 3" (deficiency at high 
temperature), ••• in the second record are closely related 
5 to "cause B" (memory cell leakage) in the cause-and-e f f ect 
relation. Further, the drawing shows that "symptom 1" 
(deficiency at high voltage), "symptom 2" (deficiency at 
low voltage), "symptom 3" (noise at power source ) ••• in the 
third record are closely related to "cause C" (cross talk) 

10 in the cause-and-ef f ect relation. 

With the conventional information search apparatus, 
if "deficiency at high voltage" and "noise at power source" 
are given as the symptoms, then the search result shows "cause 
C" alone as a probable cause . This indicates that a matching 

15 accuracy is high, in other words, the search result is 
narrowed. Hence, the searcher can take a prompt action for 
the machine trouble based on a single cause, "cause C" . 

On the contrarily, if "deficiency at high voltage" 
and "deficiency at low voltage" are given as the symptoms, 

20 then the search result shows all of "cause A" through "cause 
C" as probable causes . This indicates the matching accuracy 
is low, in other words, the search result is not narrowed. 
Hence, the searcher has to take actions for the machine 
trouble based on all the three causes, "cause A" through 

25 "cause C", and then narrow the three causes to one. 



Incidentally, as has been discussed, with the 
conventional information search apparatus that conducts the 
fuzzy matching, when a single symptom corresponds to more 
than one cause for the structural reason of the information 
5 search database 10, more than one cause is outputted as the 
search result, which poses a problem that the matching 
accuracy is poor. 

This problem becomes more apparent with an increasing 
volume of information stored in the information search 
10 database 10, and could result in a fatal problem that the 
apparatus can no longer function as a search apparatus when 
given with certain search criteria because of too many 
matching causes. 

15 SUMMARY OF THE INVENTION 

It is an object of this invention to provide an 
information search program and an information search method 
capable of improving a matching accuracy of the fuzzy 
matching using a knowledge database. 

20 According to the present invention, a knowledge 

database which stores a plurality of causes, a plurality 
of questions having a cause-and-ef f ect relation with the 
plurality of causes, and correlation levels showing a degree 
of correlations between the causes and corresponding 

25 questions. Certain questions out of the plurality of 



questions in the database are extracted by an algorithm based 
on the correlation levels. Moreover, causes with high 
correlation levels are extracted out of the plurality of 
causes based on an answer result of each of the certain 
5 questions from a searcher. 

Other objects and features of this invention will 
become apparent from the following description with 
reference to the accompanying drawings. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing an arrangement in 
one embodiment of the present invention; 

Fig. 2 is a view showing an example of an information 
search database 350 shown in Fig. 1; 
15 Fig. 3 is a view showing an example of a question table 

3 60 shown in Fig. 1; 

Fig. 4 is a view showing an example of a cause table 
370 shown in Fig. 1; 

Fig. 5 is a view showing an example of an answer 
20 weighting table 380 shown in Fig. 1; 

Fig. 6 is a view showing an example of a display color 
table 390 shown in Fig. 1; 

Fig. 7 is a view showing an example of an updated 
information search database 350 shown in Fig. 1; 
25 Fig. 8 is a view explaining a second question extracting 



algorithm in the above embodiment; 

Fig. 9 is a view showing an example of an updated 
information search database 350 shown in Fig. 1; 

Fig. 10 is a view showing an example of an updated 
5 information search database 350 shown in Fig. 1; 

Fig. 11 is a flowchart detailing an operation of the 
above embodiment; 

Fig. 12 is a view showing an example of a first 
question/answer screen 410 in the above embodiment; 
10 Fig. 13 is a view showing an example of a second 

question/answer screen 420 in the above embodiment; 

Fig. 14 is a view showing an example of a probable 
cause display screen 430 in the above embodiment; 

Fig. 15 is a block diagram showing a modification of 
15 the above embodiment; and 

Fig. 16 is a view showing an example of an information 
search database lOn employed in a conventional information 
search apparatus . 

2 0 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One embodiment of the method of and computer program 
for searching information the present invention will be 
explained below with reference to the accompanying drawings . 
Fig. 1 is a block diagram showing an arrangement in 
25 one embodiment of the present invention. The drawing shows 

6 



a system for conducting fuzzy matching by using the 
aforementioned knowledge database. In the drawing, 
communication devices ( terminal adapter , router, firewall, 
etc.) necessary for a link to the network are omitted for 
ease of explanation. 

In the drawing, a client 100 denotes a computer main 
body installed at the searcher' s end, and the searcher 
operates the same when he conducts the fuz zy matching . The 
client 100 is allowed to access an information search 
apparatus 300 through a network 200 in accordance with a 
predetermined protocol (for example, TCP/IP (Transmission 
Control Protocol/Internet Protocol) . Also, the client 100 
is provided with a Web browser to allow the searcher to review 
each Web screen on a Web site 400 described below. 

An input device 110 is connected to the client 100, 
and composed of a keyboard, a mouse, etc. for use in inputting 
search criteria, etc. A display device 120 is connected 
to the client 100 and displays each Web screen (see Figs. 
12 through 14) on the Web site 400 described below. The 
network 200 is an internet, local area network, etc. 

The information search apparatus 300 is a server 
provided with a function to accept access as to a search 
request from the client 100, a function to provide the Web 
site 400 to the client 100, a function to output a hit list 
(search result), etc. The Web site 400 is a site for use 



in providing the searcher with an interactive fuzzy matching 
function . 

In the information search apparatus 300, a 
communication control unit 310 controls a communication 
5 between the information search apparatus 300 and client 100 
through the network 200 in accordance with the TCP/IP, for 
example. A Web screen generating unit 320 automatically 
generates Web screens respectively shown in Figs . 12 through 
14. A detailed description of these Web screens will be 

10 given below. A search control unit 330 conducts the fuzzy 
matching by narrowing the search result by way of several 
steps through the interaction with the searcher based on 
an information search database 350, a question table 360, 
a cause table 370, an answer weighting table 380 , andadisplay 

15 color table 390, and outputting the narrowed search result. 
The operation of the search control unit 330 will de detailed 
below . 

A database control unit 340 controls an access to the 
information search database 350, question table 360, cause 

20 table 370, answer weighting table 380, and display color 
table 390, and updates the information search database 350, 
etc. Here, the following description will describe in 
detail, with reference to Figs. 2 through 6, the information 
search database 350, question table 360, cause table 370, 

25 answer weighting table 380, and display color table 390. 



The information search database 350 shown in Fig. 2 
is one type of the knowledge database, and used in presuming 
a cause ( search result ) from a symptom (search key) of machine 
trouble. Herein, the following description will describe 
5 a memory trouble as an example of the machine trouble in 
one embodiment. The information search database 350 is 
provided with two-dimensional arrays of "question codes" 
1 through 10 each representing different "question" to allow 
the searcher to select the symptom related to the memory 

10 trouble, and "cause codes" A through J each representing 
different "cause" corresponding to the symptom. 

The correspondence between "question codes" and 
"questions", and that between "cause codes" and "cause S" 
shown in Fig. 2 are defined in the question table 360 (see 

15 Fig . 3 ) and cause table 370 ( see Fig . 4 ), respectively . The 
question table 360 shown in Fig. 3 is a table that defines 
the correspondence between "question codes" and "questions" . 
As can be understood from the drawing, "question code" = 
1 shown in Fig. 2 corresponds to "question" = "Is deficiency 

20 caused at high temperature?". Likewise, "question code" 
= 10 shown in Fig. 2 corresponds to "question" = "Is there 
any noise at power source?". 

The cause table 370 shown in Fig. 4 is a table that 
defines the correspondence between "cause codes" and 

25 "causes". As can be understood from the drawing, "cause 



code" = A shown in Fig. 2 corresponds to "cause" = "Poor 
contact at bonding wire". Likewise, "cause code" = J shown 
in Fig . 2 corresponds to "cause" = "insufficient noise margin 
at power source". 

Also, the information search database 350 is provided 
with, for convenience of explanation, 6 correlation levels 
(-1 to 4) each quantitatively representing the correlation 
between "question" and "cause" at each cross point between 
the "question codes" and "cause codes". In case of the 
correlation level = -1, the correlation between "question" 
and "cause" is the remotest. On the other hand, in case 
of the correlation level = 4, the correlation between 
"question" and "cause" is the closest. These correlation 
levels are determined based on the records of the 
troubleshooting in the past, the corporation know-how, etc. 

For example, in case of "question code" = 4 shown in 
Fig. 2, the correlation level is determined in the following 
order . 



cause code 


correlation level 


H 


4 


A to C 


2 


D, I, J 


1 


E, F, G 


0 



The answer weighting table 380 shown in Fig. 5 is a 
table that defines the correspondence between the answer 
to "question" discussed above and a weight (answer value) . 
The example shown in the drawing adopts a method to allow 

1 0 



the searcher to choose one out of three alternations, "YES", 
"NO", and "UNKNOWN". In case of "YES", the answer value 
is 1. In case of "NO", the answer value is -1, and in case 
of "UNKNOWN", the answer value is 0 (zero) . 
5 The display color table 390 shown in Fig. 6 is a table 

that defines a relation between "judged value" 
quantitatively representing the certainty of the probable 
cause hit by the fuzzy matching and "display color" 
specifying a color to display such a cause as the search 

10 result (see Fig. 14). More specifically, in case that 
"judged value" is 5 or less, "display color" of the search 
result is blue. Also, in case that "judged value" is 6 or 
7, "display color" of the search result is yellow. Further, 
in case that "judged value" is 8 or greater, "display color" 

15 of the search result is red. 

Next, the following description will describe the 
aforementioned operation in one embodiment with reference 
to the flowchart shown in Fig. 11. When the client 100 shown 
in Fig. 1 gains an access to the information search apparatus 

20 300 through the network 200, in Step SAl shown in Fig. 11, 
the search control unit 330 extracts first questions to the 
searcher out of 10 questions provided for convenience of 
explanation that respectively correspond to "question 
codes" = 1 through 10 shown in Fig. 7 in accordance with 

25 a first question extracting algorithm. 



More specifically, according to the first question 
extracting algorithm, the search control unit 330 compares 
an absolute value of the correlation level for each "question 
code" in the information search database 350 with a preset 
5 threshold value = 1, and extracts "question code" whose 
absolute value is equal to the threshold value = 1 or less. 
In short, the first question extracting algorithm has an 
object to extract any question having a remote correlation 
with the cause. In this case, four questions (see Fig. 3) 
10 corresponding to "question codes" = 1 , 2, 5, and 10 encircled 
by a bold line in Fig. 7 are extracted for convenience of 
explanation, which are set forth as follow. 



question 
code 


question 


1 


Is deficiency caused at high temperature? 


2 


Is deficiency caused at low temperature? 


5 


Is deficiency caused at low voltage? 


10 


Is there any noise at the power source? 



In Step SA2, the search control unit 330 makes the 
display device 120 display a first question/answer screen 



15 410 shown in Fig. 12. The first question/answer screen 410 
displays the foregoing four questions extracted by the first 
question extracting algorithm, a plurality of check boxes 
to allow the searcher to choose one of three alternatives 
including "YES", "NO", and "UNKNOWN", and an answer button 

20 411. In Step SA3 , the search control unit 330 judges whether 
the answer button 411 is depressed or not, and herein, it 
judges negative ("NO") and repeats this judgment. 



Here, the searcher operates the input device 110 and 
choose the answer by marking the check boxes for the foregoing 
four questions. Suppose the searcher has answered as 



follows . 



question 
code 


question 


answer 


1 


Is deficiency caused at high 
temperature? 


YES 


2 


Is deficiency caused at low 
temperature ? 


YES 


5 


Is deficiency caused at low 
voltage? 


NO 


10 


Is there any noise at the 
power source? 


UNKNOWN 



Then, when the searcher depresses the answer button 
411, the search control unit 330 judges "YES" in Step SA3 . 
In Step SA4 , the search control unit 330 updates the 
information database 350 as shown in Fig. 7. 

More specifically, the search control unit 330 finds 
the answer values (weights) to the above answers as follows 
with reference to the answer weighting table 380 shown in 



Fig. 5. 



question 
code 


question 


answer 


answer 
value 


1 


Is deficiency caused at 
high temperature? 


YES 


1 


2 


Is deficiency caused at 
low temperature? 


YES 


1 


5 


Is deficiency caused at 
low voltage? 


NO 


-1 


10 


Is there any noise at 
the power source? 


UNKNOWN 


0 



Then, the search control unit 330 fills these answer 



values into the cells respectively corresponding to 
"question codes" = 1, 2, 5, and 10 in the record of the first 



answer value shown in Fig . 7. Consequently, the information 
search database 350 is updated. In Step SA5, the search 
control unit 330 extracts second questions to the searcher 
out of questions that were not extracted in Step SA1 in 
accordance with a second question extracting algorithm. 

More specifically, according to the second question 
extracting algorithm, the search control unit 330 extracts 
those having a positive first answer value shown in Fig. 
8. In this case, the first answer value (=1) corresponding 
to both "question codes" = 1 and 2 is extracted. Then, the 
search control unit 330 compares the correlation level with 
the first answer value for each cause code in the lateral 
direction, and judges whether the extracting condition that 
all the correlation levels are positive is satisfied or not . 

More specifically, "cause code" =Ahas the correlation 
level = 1 for "question code" = 1, and the correlation level 
= 0 for "question code" = 2, and therefore, is not extracted. 
The following "cause code" = B has the correlation level 
= 1 for "question code" = 1, and the correlation level = 
1 for "question code" = 2, and therefore, is extracted. 
Thereafter, the search control unit 330 judges whether the 
extracting condition is satisfied or not for each of "cause 
codes" = C through J. 

In the example shown in the drawing, four causes 
corresponding to "cause codes" = B, D, F, and G encircled 



by a bold line in a lateral direction are extracted for 
convenience of explanation. Then, the search control unit 
330 extracts questions that were not asked in Step SA2 out 
of 10 questions provided for convenience of explanation and 
5 respectively corresponding to "question codes" 1 through 
10. In this case, 6 questions respectively corresponding 
to "question codes" = 3, 4, 6 through 9 are selected for 
convenience of explanation. 

Then, the search control unit 330 extracts questions 

10 corresponding to "cause codes" = B, D, F, and G, and whose 
absolute values of the correlation levels in the longitudinal 
direction corresponding to "question codes" = 3, 4, 6 through 
9 are not straight 0' s. In the example shown in the drawing, 
a question corresponding to "question code" = 3 is not 

15 extracted because the absolute values of the correlation 
levels corresponding to "cause codes" = B, D, F, and G are 
all 0's. 

On the other hand, questions corresponding to 
"question codes" 4 and 6 through 9 are extracted. In this 
20 case, five questions (see Fig. 3) respectively corresponding 
to "question codes" = 4 and 6 through 9 shown in Fig. 8 are 
extracted for convenience of explanation, which are set forth 
as follows . 



question 
code 


question 


4 


Is deficiency caused at high voltage? 


6 


Is deficiency caused at standard voltage? 


7 


Is intermittent failure occurring? 


8 


Is a clock signal distorted? 


9 


Is there any noise in output data? 



In Step SA6, the search control unit 330 makes the 



display device 120 display a second question/answer screen 
420 shown in Fig. 13. Like the first question/answer screen 
5 410 (see Fig. 12), the second question/answer screen 420 
displays the foregoing five questions extracted by the second 
question extracting algorithms, a plurality of check boxes 
to allow the searcher to choose one of three alternatives 
including "YES", "NO", and "UNKNOWN", and an answer button 

10 421. InStepSA7, the search control unit 330 judges whether 
the answer button 421 is depressed or not, and herein, it 
judges negative ("NO"), and repeats this judgment. 

Here, the searcher operates the input device 110 and 
choose the answers for the foregoing five questions by using 

15 the check boxes. Suppose the searcher has answered as 
follows . 



question 
code 


question 


answer 


4 


Is deficiency caused at 
high voltage? 


UNKNOWN 


6 


Is deficiency caused at 
standard voltage? 


YES 


7 


Is intermittent failure 
occurring? 


NO 


8 


Is a clock signal distorted? 


YES 


9 


Is there any noise in output 
data? 


YES 



Then, when the searcher depresses the answer button 



421, the search control unit 330 judges "YES" in Step SA7 . 
In Step SA8, the search control unit 330 updates the 
5 information database 350 as shown in Fig. 10. 

More specifically, the search control unit 330 finds 
the answer values (weights) to the above answers as follows 
with reference to the answer weighting table 380 shown in 
Fig. 5. 



question 
code 


question 


answer 


answer 
value 


4 


Is deficiency caused 
at high voltage? 


UNKNOWN 


0 


6 


Is deficiency caused 
at standard voltage? 


YES 


1 


7 


Is intermittent 
failure occurring? 


NO 


-1 


8 


Is a clock 
signal distorted? 


YES 


1 


9 


Is there any noise 
in output data? 


YES 


1 



10 Then, the search control unit 330 fills these answer 

values into the cells respectively corresponding to 
"question codes" = 4 and 6 through 10 in the record of the 
second answer value shown in Fig. 10. Consequently, the 



information search database 350 is updated. In Step SA9, 
the search control unit 330 computes a judged value that 
represents quantitatively the certainty of eachof the causes 
corresponding to "cause codes" = B, D, F, and G (see Fig. 
5 10, encircled by a bold line in the lateral direction), 
respectively and extracted by the second question extracting 
algorithm. 

More specifically, the search control unit 330 uses 
a sum of multiplications of the correlation levels in the 

10 lateral direction of "cause code" = B shown in Fig. 10 and 
the corresponding first or second answer value as the judged 
value . In the example shown in the drawing, the judged value 
of the cause corresponding to "cause code" = Bis 4. Likewise, 
the judged values of the causes corresponding to "cause 

15 codes" = D, F, and G are 10, 9, and 7, respectively. In 
Step SA10, the search control unit 330 fills the foregoing 
judged values = 4, 10, 9, and 7 into the fields of the judged 
value as shown in Fig. 10, whereby the information search 
database 350 is updated. 

20 In Step SA11, the search control unit 330 determines 

the display color of each cause with reference to the display 
color table 390 shown in Fig. 6 and each judged value shown 
in Fig. 10. In this case, the relation between the causes, 
judged values, and display colors are as follows. 

25 



cause 


judged value 


display color 


D 


10 


red 


F 


9 


red 


G 


7 


yellow 


B 


4 


blue 



In Step SA12, the search control unit 330 makes the 
display device 120 display a probable cause display screen 
430 as shown in Fig. 14 based on the determination result 
5 inStepSAll. The probable cause display screen 430 displays 
the probable causes as the result ("cause code", "cause", 
and " j udged value" ) of the f uz zy matching in decreasing order 
of the judged vales. Here, the display color of each cause 
is displayed in accordance with the determination result 

10 in Step SAll. Consequently, the searcher can know the 
certainty of the four causes given for convenience of 
explanation by the display colors (judged values) and can 
assign priorities when taking corresponding actions. 

As has been discussed, according to one embodiment, 

15 from the information search database 350 as the knowledge 
database storing the causes, questions, and correlation 
levels, certain questions are extracted out of a plurality 
of questions by the first and second algorithms based on 
the correlation levels, and the causes with the high 

20 correlation levels are extracted out of a plurality of causes 
based on the searcher's answers to the certain questions. 
Consequently, itispossibleto enhance the matching accuracy 



of the fuzzy matching using the knowledge database. 

According to one embodiment, because the judged value 
(priority) based on the correlation level is found for each 
of the extracted causes, the importance of the causes as 
the search result can be presented to the searcher in a clear 
manner . 

Also, according to one embodiment, the causes are 
displayed in colors corresponding to the judged values 
(priorities) as shown in Fig. 14. This allows the searcher 
to judge at a glance the importance of the causes as the 
search result. 

One embodiment of the present invention has been 
described with reference to the drawings. However, 
concrete examples are not limited to the above embodiment, 
and any modification and change within the scope of the 
present invention are included in the invention. 

For example, in the above embodiment, an information 
search program for achieving the function of the information 
search apparatus 300 discussed above may be recorded in a 
computer readable recording medium 600 shown in Fig. 15, 
so that the information search is conducted by making a 
computer 5 00 shown in the drawing read and run the information 
search program recorded in the recording medium 600. 

The computer 500 shown in Fig. 15 is composed of a 
CPU 510 for running the information search program, an input 



device 520, such as a keyboard and a mouse, a ROM (Read Only 
Memory) 530 for storing various data, a RAM (Random Access 
Memory) 540 for storing computation parameters or the like, 
a reading device 550 for reading the information search 
5 program from the recording medium 600, an output device 560, 
such as a display and a printer, and a bus BU for 
interconnecting these members. 

The CPU (Central Processing Unit) 510 reads the 
information search program recorded in the recording medium 

10 600 by means of the reading device 550, and then runs the 
program, thereby conducting a series of jobs related to the 
fuzzy matching discussed above. The recording medium 600 
includes portable recording media, such as an optical disk, 
a floppy disk, and a hard disk, and also includes a 

15 transmission medium for recording and holding the data 
temporarily, such as a network. 

In addition, as shown in Fig. 1, the above embodiment 
explained an arrangement such that the client 100 accesses 
the information search device 300 through the network 200. 

20 However, the present invention is not limited to this 
arrangement, and any arrangement is applicable as long as 
the environment capable of conducting the fuzzy matching 
is provided. For example, as another example arrangement, 
the client 100 may be connected to the information search 

25 apparatus 300 directly via a cable, the client 100 and 



information search apparatus 300 may be achieved in a single 
apparatus, etc. 

As has been discussed, according to the present 
invention, from the knowledge database storing the causes, 
questions, and correlation levels, certain questions are 
extracted out of a plurality of questions by the first and 
second algorithms based on the correlation levels, and the 
causes with the high correlation levels are extracted out 
of a plurality of causes based on the searcher' s answers 
to the certain questions. Consequently, there can be 
offered an effect that the matching accuracy of the fuzzy 
matching using the knowledge database can be enhanced. 

Furthermore, because the priority based on the 
correlation level is assigned to each of the causes extracted 
in a cause extracting step, there can be offered an effect 
that the importance of the causes as the search result can 
be presented to the searcher in a clear manner. 

In addition, the causes extracted in the cause 
extracting step as the search result are displayed in colors 
corresponding to the priorities. This can offer an effect 
that the searcher is allowed to judge at a glance the 
importance of the causes as the search result. 

Moreover, a weight is assigned to each answer result 
in the cause extracting step, and therefore, the causes can 
be extracted in accordance with the answer result. Hence, 



there can be offered an effect that the matching accuracy 
in the fuzzy matching using the knowledge database can be 
further enhanced. 

Although the invention has been described with respect 
5 to a specific embodiment for a complete and clear disclosure, 
the appended claims are not to be thus limited but are to 
be construed as embodying all modifications and alternative 
constructions that may occur to one skilled in the art which 
fairly fall within the basic teaching herein set forth. 
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